DRAINAGE RFPORT OUTLINE EXAMPLE

The following example is inserted as a guide and may not contain all of the
necessary detail for some submittals,
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1. INTRODUCTION

This report was prepared for Mr. Greg Moler dba Quality
Construction owner/developer of Clark‘’s Addition to the Town of
Bennett, Colorado.

II.  Location

This DRAINAGE REPORT is submitted. for the CLARK’S ADDITION TO THE
TOWN OF BERNETT herein after referred as to ®site%, located in the
in part of the northwest quarter of Section 27, Township 3 South,
Range 63 West of the Sixth principal meridian, Town of Bennett,
Colorado. This report is submitted as a courtesy to the Town of
Bennett to document.

DESCRIPTION OF PROPERTY

The site is bounded by First Street on the west, proposed Truman
k( Avenue on the north, Third Street on the east and Roosevelt on the
south. :

" The site consists of approximately 8.1 acres. Its primary use will
be of single family. housing units. Development will consists of 24
single family lots. Bordered to the South and East by existing
single family housing subdivisions. To the North and West is vacant
Lands parcels. There exist one residential building and barn in lot
6 Block 1 of Clark’s Addition;to the.Town of Bennett. The site has
natural grasslands, with a sandy clay underlain. There are no

. irrigation ditches or canals within 300 feet of the subject site.

- ntent

The purpose of this study is to identify the major drainage flows
that will impact the site and to design the necessary structures
for handling the storm runoff in compliance with the pertaining
Town of Bennett Requlations.

In conjunction with the final drainage analysis within this report,
grading outlines, the general location and type of hydraulic
structures, will be indicated, To that purpose the following
outline was adhered to.
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First, it was investigated as to what extent the subject property
15 impacted by the 100-year flood plain as delineated by FEMA
(Federal Emergency Management Agency). Visual representations of
their maps are provided to that purpose within this report.

Subsequently, an existing swale was improved and structures
designed to collect and convey the developed peak flows towards the
general location of a detention area indicated on the drainage and
grading map enclosed within the back of this report. From this
location the 10-year and 100-year runoff will be released at
allowable rates or less.

U.5. Geological survey quadrangle sheets, topographical field data
and the Storm Drainage Master Plan as prepared by McCarty
Engineering Consultants, Inc., of Longmont, Colorado were utilized
to determine the size and other physical characteristics of the
surrounding area and the subject addition. This data was
significantly augmented with a detailed field inspection.

‘.__va_l_ues_:___________._._._. —_—

IV. Criteria

The peak runoff quantities were calculated using the latest
revisgions of the Rational Method as per the Denver Regional Council
of Govermment‘s Urban Storm Drainage Criteria Manual and the latest
revisions thereof, and the Town of Bennett requirements, Where
conflicting data were encountered, the more stringent requirements

‘were adhered to:

The foilowing Rational Formula was used to compute the storm runoff

CIA

Peak runoff: rate in cubic feet per second
Runoff coefficient

Storm intensity in inches per hour
Drainage tributary area in acres

HOOO
]

i

In compliance with current good engineering standards, minimum
concentration times of 10 minutes, undeveloped, and S minutes,
developed, will be adhered to. Where desirable, composite or
welghted “C" values were derived from the data contained within
this report. '

No detention area will be .designed to restrict the combined 10-year
and 100-yeaxr discharge from the subject Clarks addition to the Town
of Bennett as waived by the Town of-Bennett.

V. Discussion

According to the Federal Emergency Management Agency (FEMA) data
enclosed, the subject property is outside the Kiowa Creek 100-year
flood plain and no further analysis proved necessary.
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First Street

Flows from drainage basin TP (Trupp Park), are conveyed towards
the north by means of existing culverts and ditches along the
west side of First Street and do not impact the subject site.
Along the east side of First Street, flows from drainage basin 1
are accumulating within the bounding curb and gutter section and
thence conveyed towards design point 1 in the amount of Q10 =
3.4 cfs and Q100 = 6.3 cfs.

These flows continue north by means of an existing cross-pan at
the intersection with Roosevelt, and are thence conveyed towards
design point 4 in the accumulating amount of Q10 = 4.4 cfs and
Q100 = 8.3 cfs. These flow magnitudes are well within the
capacity of the proposed ditch section A - A and the associated
18* dia. CMP driveway underpass culverts.

Second Street

By far the largest impact on the subject site are the
accumulated flows at design point 2 in the amount of G10 = 29.7
cfs and Q100 = 60.0 ofs.

These flows are generated from drainage basin 2, which is one of
the major drainage collectors within the Town of Bennett.

Since the calculated 10-year flow far exceeds the combined
carrying capacity of the proposed Second Street curb and gutter,
a low area will be created on the north side of the intersection
with Roosevelt, and 24 1.f. (12 1.f. on each side), of type "R"
storm sewer inlets constructed with an associated 27" dia. main
collector line discharging towards the north at design point 5.
A modest high point in Second Street, approximately 25' north of
the Roosevelt intersection, will be set at an elevation equal
too or slightly above the top of curb elevation of the proposed
storm inlet. This will insure full interception of the 10-year
storm flows while at the same time providing alleviation of the
100-year storm event and an associated overflow escape. Typical
street section B — B is well capable of conveying the 100-year
storm without building line infringement or excessive street
flow depth that would prevent emergency vihicle access.

Third Street
Flows from drainage basin 3 collect towards desin point 3 in the

amount of Q10 = 8.5 cfs and Q100 = 18.0 c¢fs, and thence towards
design point 5 in the amount of Q10 = 11.3 cfs and @100 = 23.1
ofs. Both design point flows are well within the conveying
capacity of a 6-inch curb at approximately 0.5%

Grading on the west side of Third Street (and on the south of
Truman and the north of Roosevelt), shall be as per typical
street section B - B

On-site sub-basins B and C have been analysed as part of

drainage basins 2 and 3. Sub-basin D will require a storm sewer
outfall towards design point 5 if currently existing interior
grades are largely maintained. This outfall can be deleted when
the area is filled in such a manner that it subsequently drains
towards the bounding streets.




Truman Avenue

The historic flow was to the northeast, this street was not
previously graded or developed. The south half of the Proposed
Pruman Street will be developed during this construction. The
South gutter will carry the drainage from First Street East to
Third Street, picking up the drainage from both east and west
gutters of Second Street and continuing onto Third Street where the
flows will then head in a Northerly direction along an existing
natural drainage, as shown on the Town of Bennett Storm Drainage
Master Plan as prepared by McCarty Engineering Consultants, Inc. of
Longmont, Colorado. )

VI. Conclusion

The suggested outline insures that there will be no change in the
impact of the major storm on both the. upstream and downstream side
of the property while the site itself remains compatible with
historical conditions. And will elevate the Third Street Drainage
by opening up both East and West Gutters.

Surfacing, topsoiling, seeding, and fertilizing will be applied
within ten days of completion of any newly-exposed slope. Eventual
stock plles, susceptible to weather action, will be covered with
protectlve blankets, Rip-rap lining shall consist of natural stone
of the minimum sizes indicated and shall have a weight of not less

than 185 pounds per cubic foot.

In conclusion it is recommended that, when and where applicable,
the erosion control procedures outlined in the pertaining Appendix
section of this report will be strigtly adhered to.

This report is for review and approyal only. Final design and
subsequent construction shall By, in accordance with the
guidelines provided herein.

Prepared by: 7 ] ; 2 2620455 =
Tom NelYson, P Ea—%‘ﬁ‘é’@ j;
&

Vice President %
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This report {plan) for the drainage design of Clarks Addition to
the Town of Bennett was prepared under my direct supervision, in
accordance with the provisions of the Town of Bennett Drainage
Design and Technical Criteria Manuals, for the owners thereof.
I understand that the Town of Bennett does not.and will not assume

% .“'o - §
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hereby certifies that
the drainage facilities for Clarks addition to the Town of
Bennett, shall be constructed according to the design presented
in this report. T understand that the Town of Bennett does not
and will not assume liability for the drainage facilities
designed and/or certified by my engineer and that the Town of
Bennett reviews drainage plans pursuant to Colorado Revised
Statutes, Title 30, Article 28, but cannot, on behalf of Clarks
Addition to the Town of Bennett, guarantee that final drainage-
design review will absolve
and or their successors and /Jor assigns of future liability for
improper design, I further understand that approval of the Final
Plat does not imply approval of my engineer’s drainage design.

Glen Leyshon dba Buffalo Inc.

Glen Leyshon Date;
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100-YFAR FLOOD PLAIN MAP
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SOILS MAP




ADAMS  COUNTY,
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A

COLORADO — SHEET NUMBER 86

R.G63W.

L;{q‘:._ .' I.“- ,f., '-: _‘- 'r AsC
- Ascalon-Platner association (A—Ascalon sandy
loam, 3 to 5 percent slopes, makes up about 60 percent
of this association and occupies the more sloping aress.
Platner loam, 0 to 3 percent slopes, makes up about 40
t and is in the
me drai pess through the association, but others

are blocked and form the beds of small intermittent
lakes.

" “Most areas of this association are cultivated and dry-
farmed. Small blowouts are commonty on the highest
". ridge points and in some field corners. These soils also

are used for grazing. Ascalon sandy loam, capability

¢ -unit IVe-7, nonirrigated; Sandy Plains range site; tree -

-_‘-. planting suitability group 2. Platner loam, capability

F G unit XTle-1, nonirrigated; Loamy Plains range stte; tree |

¢ planti

_suitability group I

ower lying or depressional ardas,
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DRAINAGE CRITERJA MANUAL

RECOMMENDED RUNOFF COEFFICIENTS AND PERCENT IMPERVIOUS

LAND USE OR PERCENT FREQUENCY
SURFACE CHARACTERISTICS IMPERVIOUS = 2 5 10 160
Business:

Commercial Areas 95 87 .87 88° .89

Neighborhood Areas 70 .60 .65 .70 .80
Residential: g

Single-Family * 40" A5 .50. .60

Multi-Unit (detached) 50 .45 .50 .60 .70

Multi-Unit (attached) 70 .60 .65 .70 .80

1/2 Acre Lot or Larger * .30 .35 .A0 .60

Apartments 70 .65 .70 .70 .80
Industrial:

Light Areas 80 J1 12 .76 .82

Heavy Acres 90 .80 .80 .85 .90
Parks, Cemetaries: 7 .10 .10 .35 .60
Playgrounds: | 13 .15 .25 35 .65
Schiools: , 50 .45 .50 60 .70
Railroad Yard Areas . 40 .40 .45 .50 .60
Undeveloped Areas:

Historic Flow Analysis- 2 (See "Lawns")

Greenbelts, Agricultural

Offsite Flow Analysis 45 .43 AT .65 .65
(when land use not defined)
Streets: '
Paved ' 100 .87 .88 .90 .93
Gravel _ 13 .15 .25 .35 .65
Drive and Walks: 96 .87 .87 - .88 .B9
Roofs 90 .80 .85 .90 .90
Lawns, Sandy Soil 0 .00 .01 .05 .20
Lawns, Clayey Soil 0. .05 .10 .20 .40

NOTE: These Rational Formula coefficients may not be vé]id for large basins.

*See Figure 2-1 for percent impervious.
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1 ST street at design points 1 & U

Q10 = 3.4 cfs (4.4 cfs)
Q100 = 6.3 cfs (8.3 efs)

Capacity section A — A is ok

2 XD street at design point 2.

Q10 = 29.7 cfs
Q100 = 60,0 cfs

see nomograph (@1%)
Curb capacity 4" = 7.6 x 2
Curb capacity 6" = 9.0 x 2

il

15.2 cfs
18.0 cfs

STORM INLETS WILL BE REQUIRED
Inlet interception rate (sump) = 1.2 cfs / 1f
Required: 29.7/1.2 = 2% 1.f£. (12 1.f. on each side)

Associated storm sewer pipe: 27" dia. (@ 1% approx.)

3 RD street at design points 3 & 5

Q10 = 8.5 cfs (11.3 cfs)
Q100 = 18.0 cfs (23.1 cfs)

see nomograph (0, 5%)
Curb capacity 4" = 5.4 x 2 = 10.8 cfs

Curb capacity 6" = 6.8 x 2 = 13.6 cfs

n

Use 6" curb




TRUMAN at design point 5

Discharge from basin "D"

9100 = 15.0 ofs ———————~

TRUMAN at design point 5

Design apron for 82.6 cfs

Use a 21" dia. @ 1% (min.)




SECTICN A - A
‘1o scale

r Mogimum deplh toj’ foo
sar {lood (Typ.
e // ’
/ .

Grassed slopes (Typ)

Area = B.25 sq.ft.

W.P. = 10.487 1.f.

R = 0,787

3 = 0,015 (1.9% approx.)
n =  0.035 (grassed)’

v=12 225 x (0.787)%/3 x (0.005)Y/2 = 1.4 £ps (oK)

Q =8.25x 4.l = 36.3 cfs > 8.3 cfs (Q100) ok
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( _ SECTICN B —~ B

no scale
25' @ 2% 36 25" @ 2%
& e e
18 NARL N

(
Area = 42.02 sq.ft.
¥.P. = 87,017 L.f.
R = 0.483
S = 0.0f (1% approx.)
n =  0.024 (conc. & grassed)

V= %:—g—gq X (0.689)%3 x (0.00)/2 = 3.8 fps ok

Q = 42.02 x 3.8 = 160 cfs » 60.0 cfs (qioo) ok




DETENTION




NO PONDING REQUIRED

NOTE: THE TOWN OF BENNETT HAS WAIVED PONDING ON
THE CLARKS ADDITION 10 THE TOWN OF . BENNETT.




" EXAMPLES FROM OTHER REPORTS




EXAMPLE T




e
|

Impervious %

Basins A-1 + 2 + 3 (estimates)

Roofs, conc. & asphalt = 1,11 Ac.

Gravel = 0,12 Ac.

Grassed & Landscaping = 3,62 Ac.
4,85

impervious %

90
13
0

;= (111 x 90) + (042 x 13) + (3.62x 0) _ 5

4.85




DETENTION (100YR.)

Basins A-1 + 2 + 3 = 4,85 Acres

Composite "I" = 21% (impervious)

KA A = Area in Acres

Dtention Volume Required: (V)

c100 = (1.781 - 0.00217 - 3.56) _ 1.78(21) - 0.002(21)" - 3.56
1000 1000

= 0,0329 acre-feet

K x A= 0,0329 x 4.85 = 0,160 acre-feet = 6,959 cu.ft

DETENTION (10YR.)

_ 0.951 - 1.90 _ (0,95 x 21) - 1.90
1000 1000

K10 = 0.01805 acre-feet

K x A = 0.01805 x 4.85 = 0.0875 acre-feet = 3,813 cu.ft.




PROPERTY

- ROAR

LINE
g ¢
l/ /|
GRASSED SWALE
(DETENTION AREA)
2% 2%
varies 10’ . 10' . 5.5

SECTION "C - C"

no scale

e




PONDING VOLUME

ELEVATION SQ.FT. STORAGE (CU,FT) |Z STORAGE (CU.FT.)
22,69 o 0 0

23.00 840 87 87

23.50 3,300 1,035 1,122

2k, 00 6,400 2,425 3, 547

2h 1o 9,950 3,270 6,817

6,817 == 6,959

The required 100-year detention volume of 6,959 cu.ft, is reached at
elev. 24.40
H=1.71"'

The required 10-year detention volume of 3,813 cu,ft. is reached at
elev, 24,08
H=1.31"




Fafu e WAV R EIL

100 - YR.

Headwater Depth = 1.71'

Allowable Discharge = 5,03 c¢,f,s. (Net QiOO) ¢ = 0.65

Q = ca (2gn)'/?

1

0,650 (2 x 32.2 x1.71 )1/2 = 5,03
0.737% sq.1%, (= 106,19 sq.in,)

Q
A

it

Use a 14" x 23" Hor. Elliptical R.C.P @ 0.5 with 10.3" x 10.3"

restriction opening as shown,

4“ '_!' LI" - O" >-| 6"
typ. ' ' . el, | typ.
L footing ﬁ . 24,40
! ' ( .
| |
l 3/16" galv. stecl / B
) 1 . ]/ orific;ol_)lity . gi:og
. ¢
( y invert el. Y
1 n 23" ’. E
Hor. EA1., HCP / &
< '{’,\;Q. hn ¢
\ i
l \ [
\ / |
o
\/n——_ r—— e eteira gy it | m—
|
I \
L
| Y
I

' . PLAN
e ,

_’%T -l " no scale

CONCRETE QUTFLOY CONTROL STRUCTURE




"¥" NOTCH WEIR

( 10 - YR,
d =1.3t" Allowable Release = 0.5 cfs, (Net Q10)
%L, = Q/1.25H3/2

= 0.5/ 1.25 (1.31)3/2
= 0,267 ft, (3.2")

el

24.40‘ 3/16" galv. steel

~ N orifice plate attached
// N w. 3/8" x 4" bolts.
/ " x 23" N
Hor, E11, RCP ‘\\

103" x 10.3" cut-out

6n

2
% FROM KINGS HANDBOOK - Q = C1 TAN & 1/
i = 2.5
TRIANGULAR WEIR ~




EXAMPLE I1




ALLOWABLE RELEASE RATES

Area A+B (subject area) consists of approx. 10% soils group "A" and
90% soils group "B"

(?0 x of23208 (10 x 0.13} .- 4 5

10yr. =
100.yr, 2 (90X 9.85)130(10 x 0.50) - 5.6
_ TABLE 3-2 _
ALLOWABLE RELEASE RATES FOR DETENTION PONDS - CFS/ACRE
| - _SO1L_GROUP.
CONTROL FREQUENCY - 106 4 9% C &0
2-year - © 0,02 0.04 0.06
S-year . 0.07 0.13 0.17
10-year - 0.13. - 0.23 10.30.
25-year ’ 0.24. 0,41 0.52
100~year’ 0.50. - 0.85 1.99

5-1-84 ,
' Total subject.area (A*B) = 30.3 acres -

Allowable release rate =,
10 yr. = 30.3 x 0.22 = 6.7 ¢.f.s..
100 yr. = 30.3 x 0.82 = 24.8 c.f.s. ~




fff*

ALLOWABLE RELEASE RATES ADJUSTMENTS

Q100

Allowable release total subject area =

Excess 100 year release from D.P. 4 at
same Tc = 20.5 (dev.) - 10.3 (undev.)=

24,8 c.f.

10.2 c¢.f.

it

Net allowable release from D.P. 1

Q10 \

Allowable release total subject area

Excess 10 year release from D.P. 4 at
same Te = 8.6 {(dev.) - 2.8 (undev.) =

14.6 e.f.

6.7 c.f.

5.8 ¢.f,

Net allowable release from D.P. 1 =

0,9 c.f.




-’:"'\,

Impervious %

Subject Area

Large Lots (2% Ac. average) = 28.85 Ac,
Asphalt & Conc. (60' ROW) = 1.45 Ac.
30.3 Ac,

_ (28,85 x 5} + (1.45 x 100) _
I 30.3 9'55

¥

Impervious %

5
100




DETENTION (100YR.)

Basin "A' = 30,3 Acres

Composite "I" = 9,557 (impervidus)

Detention Yolume Required: (v) = ¥a A = Area in Acres

K100 = (1.-78]: - 0.0021.2 - 3.56) _ 1.78( 9-55) = 0.0_02(9._5_5)_2 - 3,56 _
: 1000 o "1000 :

0.01326 acre-feet

K x A =0,01326 x 30.3 0,402 acpe—feet =17,50f cu.ft,

. Co DETENTION (10YR.)

_0.95I - 1.90 -_ €0.95 x 9.55) ~1.90 . -
K10 = 505 =. 1060 =0.0072 acre-feet

K x A =0,0072. x 30.% 0,217 acre-feet = 9,467 cu.fr.




POND FOR ARFA

OF PROPOSED DEVELOPMENT

DESEGN POINT

1
ELEVATION ' 3Q.FV, . STORAGE Z. STORAGE
27.5 .0 0 0
28.0 7,350 1,838 1,838
29,0 10,460 8,905 10,743
30.0 12,225 22,086

11,343

S et St Mt N Nt S e N T e e et e S e e b e S e et S e e
i i I T T T i N e A

Q100 - The fequired detenﬁion‘volume of 17,501 cu,

elev. 29,60 H=2.1"

Q10 - The required detention volume of 9,467 cu.

elev. 28,86 H = 1,36

i i e i i A L N NP P N P W N N N

ft. is reached at

1, is reached at




SECTION "A - A"

no scale

6' W. rip rap swale
see detail "G

A,

4" ¢ buried
rip rap

top berm elev, 30,60

fl
5' H. overflow .

elev. 29.60 (see detail below)

invert el. 27.5

cone, apron

conc. box w. restriction w
204" ¢ RCP oxr CMP
w., restriction as
shown C,
6" ¢ rip rap
(
5!

30,60

4" ¢ Type "L”

MIRIFA 1401
FILTRQ. FARRIC

Eug%ﬁum ONERFE LI




RESTRYCTION

10-YR.

Headwater Depth = 1,36

,A}loﬁabie Lischarge = 0.9 ¢.f.s. ' ¢ = 0.65
Q = cA(2gn)
Q:=0,65A (2 x 32.2 x 1.365% = 0.9
A= 0.i48 sq. ft. = 21.3 sq. in, Use a 6" @ Opening (= 28.3 sq.in.)

“100-YR.

Headwater Depth = 2,10’

Mlowable Discharge = 14,6 ¢.f.s. . C= 0.65

ER
q = 0.650 (2 x 32.2 x 2.10)%2 = 14,6

A = 1.931 sq. £t. = 278.1 sq. in. (16.7" x 16.7")

Use a 24" ¢ REP or CMP €@ 0.5% min. with restriction as.bhown
{next page)




RESTRICTION DETAIL

AS PER TYPE 2 OUTLET CONFIGURATION

I 21
21/ X 3O grate inlet

4
T
TN '
e -y

overflow 29,60

L)
1] x (3] ‘):' P'-,
?:chrezz'\.*'-.' T steel restrictor plate w. 16,7" x 16.7"
box B _A}h/ square opening
e .f.:'_': : :
L6 g ' . 24" ¢ RCP or CMP @ 0.5% min.
% - “/1", .
B B/ g =, .
— ¥, T

)
EENARTRRRE . Troshrock
36 ’ -+ {Alnged) \/
74

invert el. 27.50  Floor of Outier~]

- -

" TRASIRACK

4

Qutlet Fipey

TRASHRAC K
DETAIL

B x 6'L (4" thick) _
‘( concrete apron . \

29,60 (100YR. ELEV.)

28.86 (iovk. ELEV.)

¥ o7E |
L roe .
:J:l .. i". .
‘1 1l 2010 [-1.36"
cle. ¢ .
| i 2
6" @ orifice o !
Lo be cast w. 40| - '.l'
1 > N7
the wall of vl t I! g |
the conc. box Al -13*:“{“ ,Jo : YV __ 27.50 (INVERT ELEV.)
* li:}.’:. :.-:\0‘_' '.:‘ ._0 'gjo-.:.'

SECTION "E"




29.60 (100YR., ELEV.)

28.86 (10YR. ELEV.)

XSS Y
-

. e
:E

. -
-

‘I ’
/ﬁ":l
Jt.‘l
16.7" x 167" E*i
opening cut N [
in-steel r 3 .
restrictor plate 20" x 20" x /16 galv. steel
< ortifice plate attached w.

4 - 38" x 4" bolts

SECTION "F"




" EROSION CONTROL




EROSION CONTROL
DURING CONSTRUCTION




EROSION CONTROL DURING CONSTRUCTION

The techniques for minimizing erosion and sedimentation rely on a

few simple principles, as outllned briefly below. They are the basis
for the erésion “control solutlons presented later. '

Shield soil from rainfall and runoff. Numerous mulches, blankets,
and . nettings are available to protect soil from raindrop impact

- and runoff: Chemical soil binders also prov1de similar protectlow

-Reduce s80il exposure time. The 1nterval between earthwork commence-
ment and slope revegetatlon should be minimized, unless special
Eradlng of a slope is required to achieve a spe01a1 effect.

Control runoff water. Whenever p0881b1e, natural or clear water
runoff should be kept separateéd from project runoff and carried

+ through the proaect uncontamlnated. Normally, the volume of water
from natural drainage is too great to allow mixing with progect
‘runcff 1n a contamlnated water collection system.

Slowing runoff velocity will reduce its erosive force. Increased
" surface roughness or checks can be used for this purpose. Early
construction of "drainage structurées maintains natural. cross-drainage
and SmellfleS “the separation of natural and constructlon runoff.

Trap sediment. Sediment- laden water can be flltered uslng sidt
fences ‘or erosion bales. Temporary ox permanent basins can be used
‘to.trap sediment for removal at a later time. ‘Retention time is
“based on the soil conditions fand character;stlcs




INTERCEPTING DITCH OR BARRIER

DESCRIPTION: When snoumelt yrunoff and groundwater springs are
foreseen as potential erosion problems, an interc¢epting ditch or
barrier may be constructed above future cut slopes to divert surface
runoff to temporary or permanent cross culverts: Unless severe
slope stability problems exist, interception of the natural drainage
is to be used as a temporary measure :until permanent ground covers:
(grasses) are established. If ditching is not practical, a temporary

. barrier of ercdsion bales with an entrenched plastic lining is a
viable alternative which will not pérmanently disturb the natural
watershed., ’ r

DESIGN: Intercepting ditches .or barriers are to be used from cut-
. -£i11. transition aveas.to the top of.the cut slope behind. the slope
setakes. Intercepting ditches or barriers are to.conform ‘to STANDARD
4¥-208~C (Ditches), . A woL

CONSTRUCTION: . Type 1. Hand dug or trenched.ditch with soil

‘- retention blanket or rock lining. 3 B
Iype 2.- Barrier of erosion bales with entrenched plastic lining
secured with rocks or logs. ) .

- MAINTENANCE: Per'iodic inspection of ditch or barrier for sediment
accumulation and/or breaks in the system, which may need handwork
and-repair. When vegetative cover is established, ditches are to
‘be _filled and seeded. , '




EROSION BALES

USAGE: Erosion bales are used as filters along the toe of fill;
ag erosion:checks in ditchesi and as diversions at unfinished drop
inlets, culvert inlets and outlets. Erosion bales placed below
new fill slopes. protect streams. -or adjacent property from erosion
until vegetation is established. .When used as erosion checks in
roadway ditches, bales reduce flow velocity thereby reducing ero- .
sion. Bales are often placed as.a filter .around drop inlets and
culvert inlets and outlets to trap.construction sediment until the

project is completed.

CONSTRUCTION: - The main comsideration in placing erosion bales is
. to obtain tight joints.. Erosion bales will not filter sediment out

-of :the water if.the water is allowed to flow between, around, or
_under the bales. ’

-The erosion bales should be entrenched six'inghés and anchored with

A X 2UXu" stakes or #4 reinforcing bars.

fjﬁAINTENANCE: Since erosion bales.deteriorate:quickly, they may

require replacement during construction. When veégetation is estab-

,lished, the accumulated sediment may be spread, seeded, and then

mulched with the erosion bales. Where not. visually obtrusive,

"ergsion bales may vemain in place to .decompose with grass seed spread
on the sediment that has collected behind the barrier, i.e. where a

éteép.fill is directly adjacent to a stream.
) !
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Erosuin Bales Trap Sediment At Culvarn lnk:ls And Prevent F.mswn Al Cubvert Outlets -

Untit Vegeration Is Established
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Erasion Bale Check Dams Used In Roadside Ditches To Trap §edimem
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EROSION CONTROL
AFTER CONSTRUCTION




L

SLOPE TREATMENT

INTRODUCTION: All the text to this point has dealt with temporary
(short-term) erosion control problems and solutions. However, this
chapter serves as a transitien between short-term and long-term
(permanent) erosion control techniques. Since landscaping applica-
tions such as mulching, and soil retention blankets. are considered
temporary erosion control in aiding the long-term establishment of

grass stands, some seeding recommendations are thus included as a
part of the text.

In order to adequately protect slopes from erosion, exposed slopes
should havé minimum acreage requirements before revegetation .efforts
and landscape - applications are :implemented.. This insures that ero-
sion potentials are checked as . construction activities progress.

For example, not more than three acres of newly exposed slope shall
be permitted before topsoiling, 'seeding, mulching, fertilizing, and
soil retention blanket are applied to the slopes. These applica- )
tions shall be completed within ten days of completion of any_section

-of newly exposed slope. Landscape watering shall be provided to

establish healthy grass stands, except when fall plantings do not
require seed germination until spring. - :

S0il Preparation: After nutrient-rich topsoil is-graded on the slope
to the specified depth, rubble and other debris’ are then removed. If
slopes’-are wet, allow topsoil to dry before soil preparation.

The slope seedbed is best prepared by ‘discing or scarifying the
topsoil ‘parallel to the contours of the slope., This provides an
excellent habitat for seed germination and vigorous '‘growth. Hand
raking, special chaining, and various-other types of equipmernt are
available for s¢il preparation of a slope.

Seeding: Soil types, elevation,; and precipitation are the major
site determinates for the seed.selection design. A combination of
grass species native to the area.and other historically successful
dryland species are recommended as seed mixtures.

‘'The- seeding opeération is accomplished By eithenr Hand broadcasting,

drilling, or hydrauliec spraying. For slopes.3:1 op flatter, drill
seeding is the best knhown method since the soil will act as a pro-
tective layer until germination occurs. Hand broadcasting or
hydraulic seeding is.effectivé on steeper slopes, which are inac-
cessible to drill seeding equipment. Hydraulic seeding equipment
is applicable for cut or fill slopes which do not exceed 200 feet
in height. Hand raking seeds into the topsoil. for hydraulically-
Seeded areas will benefit the overall grass stand coverage.




.
.

Proper seeding techniques are important in establishing long-term
erosion control of slopes through healthy grass stands. Questionable
situations may be .direct to the staff or district.landscape archi-
tects to assist revegetation efforts.
Mulching: ‘This operation adas‘needed biomass and seedbed protec-
tion to disturbed slopes before vegetation becomes established.
Normally, hay or straw is spread at a rate of two tons per acre.
Native hay is.preferred since it provides additional grass seed,
Hay and straw mulch is crimped into the soil by mechanical (or hand)
methods. Chemical tacifiers have been effective in holding mulch to
steep slopes where crimping machines are not accessible. Hydraulic
application of mulch fiber, or hydromulch, may be used at a rate
of one ton per acre. This method is commonly used on steep, inac-
cessible: slopes, but may also be used on flatter slopes that have
. been drill seeded. Special tacifiers are recommended to help adhere
the application to the slope. " Normally hydromulch i's not used on
-dry sites. C
‘Hulch Netting and Soil Retention Blanket: Mulch netting may bao
used to haold hay or -straw mulch on steep slopes.

Soil retention blankets are' quite effective in controlling erosion
on steep slopes and in ditches. Blankéts are especially advanta-

. Beous on high altitude projects where growing seasons are very
short and soil erosion potential is high.

-

. The basic objective of mulch netting is to provide a stable seedbed

for one or two growing seasong, then biodegrade as vegetal matter
builds up to produce a healthy cover CTrop. )




ACCEPTABLE MAP FORMATS FROM OTHER STUDIES
(ACTUAL SIZE: 24" x 36")
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